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PATIENT CONTROLLED THERAPY MANAGEMENT AND DIAGNOSTIC 
DEVICE WITH HUMAN FACTORS INTERFACE 
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Cross-reference to Related Application 
This patent application is a continuation-in-part of application Serial No. 
10/438,734, filed on May 15, 2003. 

10 Field of the Invention 

The present invention relates generally to devices permitting patient controlled 
therapy management and diagnostics. More specifically, the present invention relates to 
devices permitting patient control over cardiac pacemaker functions. 

15 Background off the Invention 

Implanted cardiac rhythm management devices are known for treating patients 
with cardiac rhythm problems. Such devices include circuitry for monitoring the 
contractions of a patient's heart and determining the need for a rhythm correction. Fast, 
slow or irregular heartbeat rhythms may signal the need for a rhythm correction. These 

20 implanted devices accomplish the rhythm correction by supplying an electrical current to 
the heart via one or more implanted electrical leads. 

The rhythm management devices may also include a wireless sending and 
receiving capability that permits an external programmer or controller to send 
instructions and receive data from the implanted device. Such a controller permits 

25 communication with the implanted device without the need for physically accessing the 
implanted device. Such controllers are known for use by physicians or other medical 
personnel to monitor and control the function of an implanted device. Such controllers, 
with a more limited set of commands, are known to permit a patient to have some control 
over the function of an implanted device. Such known patient-operated controllers may 

30 require an electrical cord providing power from a wall outlet or other external power 
source and may include text based messages to communicate with the patient regarding 
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the status of the implanted device and acknowledge receipt of an instruction by the 
implanted device. 

Improvements to patient-operated controllers for use with implanted cardiac 
rhythm management devices are desirable. 

5 

Summary of the Invention 
The present invention relates to a handheld cardiac rhythm management device 
for communicating with an implantable pulse generating device. The handheld cardiac 
rhythm management device includes a self-contained power supply and a telemetry 
10 circuit within an interior of a case for communicating with the implantable pulse 

generating device, and a plurality of deadfront status indicators on a front of the case. 
The handheld cardiac rhythm management device communicates status information 
received from the implantable pulse generating device to a patient using deadfront status 
indicators. 

1 5 The present invention also relates to a method of permitting a patient to access 

certain functions of an implantable pulse generating device using a handheld controller. 
The handheld controller includes a case with a status query button, a therapy request 
button and a plurality of status indicators on a front of the case. The patient may: request 
the status of the implantable device and the patient's current heart rhythm; request the 

20 implantable device deliver a shock to change rhythm of the patient's heart; request that a 
scheduled shock by the implantable device be stopped; or request that a current heart 
rhythm be recorded by the implantable device. 

Brief Description of the Drawings 
25 The accompanying drawings, which are incorporated in and constitute a part of 

the description, illustrate several aspects of the invention and together with the detailed 
description, serve to explain the principles of the invention. A brief description of the 
drawings is as follows: 

FIG. 1 is a schematic view of a portion of a patient's body illustrating the heart to 
30 which an implantable rhythm management device is linked and an external programmer 
for programming the implantable rhythm management device. 
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FIG. 2 is a front perspective view of a handheld cardiac rhythm management 
device controller according to the present invention. 

FIG. 3 is a front view of the handheld cardiac rhythm management device 
controller of FIG. 2. 

5 FIG. 4 is a rear view of the handheld cardiac rhythm management device 

controller of FIG. 2. 

FIG. 5 is a left side view of the handheld cardiac rhythm management device 
controller of FIG. 2. 

FIG, 6 is a right side view of the handheld cardiac rhythm management device 
10 controller of FIG. 2. 

FIG. 7 is a top view of the handheld cardiac rhythm management device 
controller of FIG. 2. 

FIG. 8 is a bottom view of the handheld cardiac rhythm management device 
controller of FIG. 2. 

1 5 FIG. 9 is an exploded front perspective view of the handheld cardiac rhythm 

management device controller of FIG. 2. 

FIG. 10 is a front view of the circuit board of the handheld cardiac rhythm 
management device controller of FIG. 9. 

FIG. 1 1 is a front perspective view of the front portion of the housing of the 
20 handheld cardiac rhythm management device controller of FIG. 9. 

FIG. 12 is a front view of the front portion of the housing of FIG. 1 1 . 
FIG. 13 is a rear view of the front portion of the housing of FIG. 11. 
FIG. 14 is a rear perspective view of the rear portion of the housing of the 
handheld cardiac rhythm management device controller of FIG. 9. 
25 FIG. 15 is a rear view of the rear portion of the housing of FIG. 14. 

FIG. 16 is a front view of the rear portion of the housing of FIG. 14. 
FIG. 17 is a front perspective view of the cup of the housing of the handheld 
cardiac rhythm management device controller of FIG. 9. 

FIG. 18 is a front view of the cup of the housing of FIG. 17. 
30 FIG. 19 is a rear view of the cup of the housing of FIG. 17. 

FIG. 20 is a bottom view of the cup of the housing of FIG. 17. 
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FIG. 21 is a top view of the cup of the housing of FIG. 17. 
FIG. 22 is a front view of the handheld cardiac rhythm management device 
controller of FIG. 2, showing the status indicators on the front of the device. 



5 Detailed DescriptioE 

Reference will now be made in detail to exemplary aspects of the present 
invention which are illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to refer to the same or 
similar parts. 

10 Referring now to FIG. 1, a patient's body 1 is illustrated and includes a heart 2 

which may have experienced some degree of arrhythmic function. To sense and correct 
such arrhythmic function, an implantable cardiac rhythm management device 3 including 
a rhythm analysis and pulse generating unit 4 has been placed within body 1 . 
Implantable rhythm management device 3 also includes a catheter 5 which electrically 

1 5 links heart 2 with rhythm analysis and pulse generating unit 4. Along catheter 5 may be 
located one or more electrodes such as electrodes 6 and 7 which may be inserted within 
one of heart chambers 8 and 9. This electrical connection between heart 2 and rhythm 
analysis and pulse generating unit 4 allows rhythm analysis and pulse generating unit 4 to 
sense electric fields relating to the contraction of the heart to determine a rhythm of 

20 heartbeat. Rhythm analysis and pulse generating unit 4 then evaluates the sensed rhythm 
to determine if heart 2 is functioning within a set of normal parameters. If rhythm 
analysis and pulse generating unit 4 determines that heart 2 is not within these normal 
parameters, unit 4 may deliver a series of correcting electrical shocks to chambers 8 and 9 
of heart 2 to correct the rhythm. 

25 Implantable rhythm management device 3 may be a pacemaker or defibrillator of 

the type disclosed in commonly-owned U.S. Patents No. 5,999,851, 6,285,909 Bl, 
6,400,986 Bl and 6,415,175 Bl. The disclosures of these patents incorporated herein by 
reference. 

The physician or clinician treating a patient within whose body 1 implantable 
30 rhythm management device 3 has been implanted will use a programmer 1 1 with the 

capability to access and control all of the functions of the pacemaker. Such a physician- 



4 



operated programmer is described in commonly-owned U.S. Patent No. 6,522,925 Bl, 
the disclosure of which is incorporated herein by reference. 

Referring now to FIG. 2, a handheld cardiac rhythm management controller 10 is 
shown. Controller 10 is a patient-operated device which provides the patient with the 
5 capability to control over a limited set of the functions performed by implantable rhythm 
management device 3 for use with cardiac therapies. These capabilities are accessed 
using buttons and signal lights on a front 14 of a case 12 of controller 10. The buttons 
include a query button 22 and a therapy request button 24. The signal lights include four 
deadfront status indicators 26, 28, 30 and 32. These deadfront status indicators provide 

10 an indication of the status of implantable rhythm management device 3 with which 
controller 10 is communicating. The term deadfront is defined as meaning that the 
indicators denote status of a particular function or condition by being on or off and does 
not change shape, color or message to convey information. Another example of such 
deadfront status indicators are the warning lights incorporated into the dashboard of 

15 automobiles to indicate such things as oil pressure being below a preset limit, that the 
driver's seatbelt is unfastened, that the traction control system is operating, and similar 
conditions. 

Deadfront status indicators 26, 28, 30 and 32 are lit from by behind (as will be 
discussed in further detail below with regard to FIG. 9) and are differentiated from one 
20 another by the use of uniquely colored and shaped icons. Further details of the icons 
associated with the status indicators is provided below in the discussion regarding FIG. 
21. 

Referring now to FIGS. 2 through 8, case 12 of controller 10 includes front 14, a 
rear 16, a top 36 and a bottom 38. Mounted about bottom 38 is a removable cup 18. In 

25 top 36 are a plurality of openings 34 through which audible signals and commands 
generated by controller 10 may be transmitted. Front 14 also includes an overlay 20. 
Overlay 20 includes status indicators 26, 28, 30 and 32. Status indicators 26, 28, 30 and 
32 are light transmissive shapes in overlay 20. When illuminated from within case 12, as 
will be described below, they provide an indication to a patient visible from the front of 

30 controller 10 of status information communicated by implantable rhythm management 
device 3. The remainder of overlay 20 is generally not light transmissive so that the 
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lamps within case 12 which light the status indicators do not shine through other portions 
of overlay 20. This ensures that each status indication will be unique and unambiguous. 

On rear 16 is an area 40 for receiving a self-adhesive instruction label, providing 
information to the patient regarding the use and operation of controller 10. Beneath label 
5 area 40 on rear 16 is located a volume control button 42. Button 42 controls the volume 
of audible signals and commands generated by controller 10 and transmitted through the 
plurality of openings 34. 

Bottom 38 includes a pair of fastener openings 46 into each of which is inserted a 
removable fastener such as screw 46. Screws 46 extend through openings 46 in cup 18 
10 and engage threaded openings of case 12 to releasably hold cup 18 to controller 10. Cup 
18 includes a left side 48 and a right side 50, which are shaped to fit comfortably within 
the patient's hand. 

Controller 10 defines a depth 52 between the furthest extents of front 14 and rear 
16, a height 54 between the furthest extents of top 36 and bottom 38, and a width 56 

15 between the furthest extent of left side 48 and right 50. It is desirable that depth 52, 

height 54 and width 56 be in specific proportion to each other to fit comfortably within a 
patient's hand. The proportion or ratio between height 54 and depth 52 is preferably 
between 3.95 and 4.1 to 1, and most preferably approximately 4.03 to 1. The proportion 
or ratio between width 56 and depth 52 is preferably between defined between 2.65 and 

20 2.8, and most preferably 2.72 to 1. Using average adult human hands, it has been 

determined that a depth of approximately 0.80 to 0.85 inches is preferable, with 0.827 
inches the most preferred depth 52. Using these dimensions for depth 52, height 54 and 
width 56, controller 10 fits comfortably within an average sized adult hand and buttons 
22 and 24 fall comfortably within the reach of the thumb of the hand holding controller 

25 10. In addition, these dimensions encourage the device to be held within the palm in such 
an orientation that status indicators 26, 28, 30 and 32 are not obstructed by the thumb or 
fingers and are visible to the patient. 

Referring now to FIG. 9, a case front 60 and a case rear 78 cooperate to define 
case 12 and an interior 84. Overlay 20 includes an opening 58 to permit access to therapy 

30 request button 24 through a cooperating opening 62 in case front 60. Query button 22 
extends through an opening 61 in case front 60. Behind each of the status indicators 26, 
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28, 30 and 32 of overlay 20 are lamp openings 27, 29, 31 and 33, respectively. The lamp 
openings permit lamps in the form of LEDs mounted to a circuit board 68 within interior 
84 to illuminate the status indicators. 

Captured between case front 60 and case rear 78 adjacent top 36 is a speaker 64, 
5 positioned beneath openings 34. Speaker 64 generates audible signals and commands to 
communicate status or to alert the patient. Mounted between circuit board 68 and case 
front 60 is a coil 66. Coil 66 is part of a wireless telemetry means of controller 10 
permitting controller 10 to query and communicate with implantable rhythm management 
device 3. 

10 Case front 60 includes a pair of opposing side rails 70. Rails 70 are received 

within slots 72 of cup 18 to position cup 18 about case 12. Fasteners 46 are then inserted 
through openings 44 in cup to hold cup 18 to case 12 and form bottom 38 of controller 
10. 

Circuit board 68 includes a pair of opposing battery contacts 77 between which 
15 are inserted batteries 76. Batteries 76 provide power to the visual and audible patient 
communication means (speaker 64 and status indicators 26, 28, 30 and 32) and electrical 
circuits associated with these communication means. Batteries 76 are replaceable by the 
user through an opening 86 in case rear 78. Between circuit board 68 and case rear 78 
are telemetry batteries 74, which are inserted between a pair battery contacts 73 and 75. 
20 Batteries 74 provide power to the telemetry circuits which allow communication between 
controller 10 and implantable rhythm management device 3. These batteries are not user 
replaceable and may be expected to last the life of controller 10. 

A button opening 88 in case rear 78 provides access to speaker volume button 42. 
Case rear 78 also includes a plurality of fastener openings 90 for receiving fasteners such 
25 as screws 46 which engage threaded openings 92 (shown in FIG. 13). An instruction 
label 80 is positioned within label space 40 on the rear of case rear 78. A unique 
identifier or serial number label 82 is also placed on the rear of case rear 78 below 
instruction label 80. 

Referring now to FIG. 10, circuit board 68 includes a plurality of holes 92 through 
30 the circuit board to permit fasteners 46 to extend from rear 16 through case rear 78 and 
engage case front 60. A pair of query contacts 94 are positioned on circuit board 68 
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beneath query button 22 and are activated when button 22 is pressed. A therapy request 
contact 96 is positioned on circuit board 68 beneath therapy request button 24 and is 
activated when button 24 is pressed. Four LEDs 98, 100, 102 and 104 are positioned on 
circuit board 68 beneath lamp openings 27, 29, 31 and 33, respectively, and when lit, 
5 illuminate status indicators 26, 28, 30 and 32, respectively. An upper recess 106 permits 
the installation of speaker 64 adjacent openings 34 in top 36. Battery contacts 77 are 
positioned within a lower recess 108 within which batteries 76 are positioned. 

Utilizing deadfront status indicators in controller 10 reduces the amount of 
circuitry that must be mounted to circuit board 68. An alternative approach to 

10 communicating status and instructions to a patient might be through the use of a text- 
based display and message center. Such a text-based display would require additional 
circuitry on circuit board 68 to operate the display. In addition, such a display would 
require controller 10 to include a visually unobstructed area on front 14 to permit the 
patient to see and read the text messages. The ergonomics of controller 10 may need to 

1 5 be altered to reposition buttons 22 and 24 to accommodate the placement of such a text- 
based display. The overall size of controller 10 may need to be increased and shape 
altered to accommodate buttons 22 and 24 in their desired positions and permit placement 
of the text display in an unobstructed location. The utilization of appropriately positioned 
deadfront status indicators 26, 28, 30 and 32, in conjunction with a top mounted speaker 

20 to transmit audible instructions or messages permits case 12 of controller 10 to be 
advantageously sized and shaped while permitting circuit board 68 to be sized to fit 
within interior 84. The combination of the deadfront status indicators and the audible 
signals and instructions from speaker 64 provide the patient with sufficient feedback and 
information for the efficient operation of controller 10 with implantable rhythm 

25 management device 3. Alternatively, speaker 64 may be used to provide other, non- voice 
signals, such as tones or buzzes to communicate instructions or device status to the 
patient. 

Referring now to FIGS. 1 1 through 13, case front 60 includes a recess 21 for 
receiving overlay 20. As can be seen in FIG. 12, each of the lamp openings 27, 29, 31 
30 and 33 are cone-shaped with a narrow end 110 and a wide end 1 12. Narrow end 1 10 of 
each lamp opening is positioned adjacent the corresponding LED on circuit board 68 
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when assembled into a controller 10. These cone-shaped lamp openings serve to direct 
and focus the light from each LED behind the status indicator icon to which it 
corresponds to promote more uniform lighting of the icon and reduce bleed-over of light 
intended for one icon to an adjacent icon. Located in a lower edge of case front 60 is a 
5 pair of threaded inserts 1 14 for receiving fasteners 46 inserted through openings 44 in cup 
18. 

As shown in FIG. 13, a plurality of openings 1 16 are positioned to receive 
fasteners 46 inserted through openings 90 in case rear 78 and through holes 92 in circuit 
board 68 to releasably fasten case front 60 to case rear 78. A slot 1 18 is formed adjacent 

10 top 36 to permit the mounting of speaker 64 adjacent openings 34. A structure 120 aids 
in the positioning of batteries 76 between battery contacts 77. 

Referring now to FIGS. 14 through 16, case rear 78 includes a portion 41 of 
recess 40 to receive serial number label 82 adjacent instruction label 80. Case rear 78 
includes a slot 119 which cooperates with slot 1 18 to position speaker 64. Case rear 78 

15 also includes a structure 121 about battery insertion opening 86. Structure 121 

cooperates with structure 120 to position batteries 76 between battery contacts 77. Case 
rear 78 also includes circular wall structure 122 which aids in the positioning and holding 
of telemetry batteries 74 within controller 10. 

Referring now to FIGS. 17 through 21, slots 72 of cup 1 8 are formed by a pair of 

20 rails 124 adjacent each of a left side 126 and a right side 128. It is anticipated that case 
front 60 and case rear 78 will be formed from a relatively hard plastic to aid in the 
durability and structural integrity of controller 10. It is anticipated that cup 18 will be 
made of a plastic material of a lower durometer to improve the comfort of the patient 
when gripping controller 10. The material of cup will also preferably have a higher 

25 coefficient of friction than case 12 to improve the ability of a patient to maintain a grip on 
controller 10. To encourage placement of controller 10 within a patient's hand in the 
correct orientation, only cup 1 8 would be made of a softer material. 

Cup 18 includes a low scooped front 134 and a low scooped rear 136. Scooped 
front 134 and rear 136 permit left side 126 and right side 128 of cup 18 to extend up left 

30 side 48 and right 50 of controller 10 without limiting the space available on front 14 and 
rear 16 for the placement of status indicators 26, 28, 30 and 32, and buttons 22, 24 and 
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42. The upward extension of sides 126 and 128 extends the lower durometer material of 
cup 18 along sides 48 and 50 provides an improved grip surface for a patient. 
Additionally, such lower durometer material may provide a cushioning effect in the event 
controller 10 is dropped. Construction of controller 10, as indicated in the FIGS., places 
5 the center of gravity in the lower portion of case 12, and cup 18 is fitted about the lower 
portion of case 12. Thus, cup 18 of controller 10 will tend to impact first in the event of 
an accidental drop. 

Referring now to FIG. 22, the icons associated with each of the status indicators 
26, 28, 30 and 32 are shown. Status indicator 26 is associated with an "In Normal 

10 Rhythm," green colored icon in a heart shape. Status indicator 26 is illuminated by LED 
98 when controller 10 has queried implantable rhythm management device 3 and 
received confirmation that the current heart rhythm is within acceptable parameters. 
When status indicator 26 is lit, no other status indicators are illuminated. 

Status indicator 28 is associated with a "Call Doctor," red colored icon shaped 

1 5 like a telephone. Status indicator 28 is illuminated by LED 100 when controller 10 has 
queried implantable rhythm management device 3 and received a warning that some 
function of the device or the heart rhythm are beyond acceptable parameters. The 
illumination of status indicator 28 indicates to the patient that he/she should contact a 
doctor immediately. When status indicator 28 is lit, no other status indicators are 

20 illuminated. 

Status indicator 30 is associated with a "Therapy Pending," orange color icon 
shaped like a heart with a clock face positioned within the heart. Status indicator 30 is 
illuminated by LED 102 when controller 10 has queried implantable rhythm management 
device 3 and received information from implantable rhythm management device 3 that 
25 therapy (in the form of a rhythm modifying shock) has been scheduled by implantable 
rhythm management device 3. When status indicator 30 is lit, no other status indicators 
are illuminated. 

Status indicator 32 is associated with a "Not In Normal Rhythm," yellow colored 
icon in the shape of a heart with a sharp jagged line extending across the heart. Status 
30 indicator 32 is illuminated by LED 104 when controller 10 has queried implantable 
rhythm management device 3 and received indication from implantable rhythm 
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management device 3 that the heart is experiencing rhythm outside of normal rhythm 
parameters. When this condition is indicated by controller 10, it also indicates to the 
patient that the implantable rhythm management device 3 has not yet scheduled therapy 
to address this out-of-normal rhythm condition. When status indicator 32 is lit, no other 
5 status indicators are illuminated. 

Query button 22 is associated with an icon including a blue background with a 
white question mark positioned in the middle of the background. Button 22 may be 
pressed by a patient to initiate a query of implantable rhythm management device 3 as to 
the current status of the implantable rhythm management device 3, any scheduled therapy 

10 and the current heart rhythm. No backlighting or illumination of button 22 is provided. 
Button 22 is oval in shape and defines a major axis 130. Major axis 130 is angled on 
front 14 of controller 10 at an angle generally parallel to a centerline 132 defined by a 
center of status indicator 28 and a center of status indicator 32. 

In response to a patient pressing query button 22, controller 10 receives and 

1 5 displays the information received from implantable rhythm management device 3 as 
described above with regard to status indicators 26, 28, and 32. 

Therapy request button 24 is associated with an icon including a yellow 
background with a soft lightning bolt line in black extending across the background. 
Button 24 may be pressed by a patient to initiate a therapy request. Upon the patient's 

20 pressing of button 24, controller 10 queries an implantable rhythm management device 3 
to determine the status of the device, any scheduled therapy and the current heart rhythm, 
similar to the query performed when button 22 is pressed. Controller 10 may receive an 
indication from the implantable rhythm management device 3 that one of several 
conditions described below exists in response to the therapy request and illuminate the 

25 appropriate status indicator and associated icon. 

It is anticipated that the icons on the status indicators and the buttons may be 
alternatively colored or shaped within the scope of the present invention, provided the 
colors and icons utilized are distinct from each other. 

Buttons 22 and 24 are positioned on front 14 of controller 10 to facilitate single- 

30 handed use of controller 10 to access functions or query the status of implantable rhythm 
management device 3. While controller 10 is economically equally suited for gripping 
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in a patient's right or left hand, buttons 22 and 24 are more optimally suited gripping 
controller 10 is a patient's right hand. So held, buttons 22 and 24 are well suited for 
actuation by the patient's right thumb without the thumb obstructing visibility of the 
status indicator or blocking any openings 34, which may muffle audible messages and 
5 instructions (described in further detail below). 

If controller 10 receives an indication that the patient's heart currently is within 
normal rhythm parameters, status indicator 26 and the "In Normal Rhythm" icon will be 
illuminated. No rhythm correction therapy will be scheduled. 

If controller 10 receives an indication that the patient's heart currently is at a 
10 faster than normal rhythm but within a range that implantable rhythm management device 
3 has been programmed to treat, status indicator 30 and the "Therapy Pending" icon will 
be illuminated. This signals to the patient that a shock will be delivered by implantable 
rhythm management device 3 to bring the heart back within normal rhythm parameters. 

If controller 10 receives an indication that the patient's heart is beating fast but is 
1 5 within a range of rhythm parameters that implantable rhythm management device 3 has 
not been programmed to treat, status indicator 32 and the "Not In Normal Rhythm" icon 
will be illuminated. No rhythm correction therapy will be scheduled. 

If controller 10 receives an indication that the implantable rhythm management 
device 3 has sensed a condition that requires the intervention of a doctor, status indicator 
20 28 and the "Contact Doctor" icon will be illuminated. No rhythm correction therapy will 
be scheduled. 

A patient may also use query button 22 to request that implantable rhythm 
management device 3 record a current heart rhythm. To initiate such a rhythm recording, 
the patient presses the query button and waits to see which icon will illuminate. If status 

25 indicator 26 and the "In Normal Rhythm" icon illuminates, the patient may then press 
query button 22 again to signal implantable rhythm management device 3 to record the 
current rhythm. This recorded rhythm may then be downloaded by the patient's doctor 
for later review and analysis. 

If controller 10 illuminates status indicator 32 and the "Not In Normal Rhythm" 

30 icon in response to a press of the query button, this indicates to the patient that 
implantable rhythm management device 3 is recording the current heart rhythm. 
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Controller 10 may also illuminate status indicator 28 and the "Contact Doctor" 
icon in response to information received from implantable rhythm management device 3. 
Based on the capabilities of implantable rhythm management device 3, and also the 
programming performed by physician controller 1 1 , implantable rhythm management 
5 device 3 may or may not be recording the current rhythm if status indicator 28 is 
illuminated. 

If a patient wishes to stop a pending therapy by implantable rhythm management 
device 3, both query button 22 and therapy request button 24 may be depressed 
simultaneously and released. Controller 10 will then attempt to communicate with 

10 implantable rhythm management device 3 to stop the therapy. If a scheduled therapy has 
been stopped, the patient may elect to initiate the therapy at a later time, using the therapy 
request procedure described above. 

As shown in the FIGS., buttons 22 and 24 are distinctly different in size, shape 
and placement. In addition, the extent to which each of these buttons extends above the 

15 area immediately adjacent to the openings in front 14 may also be varied to aid the 
patient in distinguishing by feel between the two buttons. As shown in the FIGS, and 
referring now to FIGS. 2, 9 and 12, query button 22 extends through opening 61 in front 
14 so that an outermost surface 150 of button 22 extends beyond a portion 152 of front 14 
immediately adjacent to opening 61. Therapy request button 24 includes an outermost 

20 surface 154 which is flush with or recessed below a portion 156 of front 14 immediately 
adjacent to opening 62. 

To further aid in the ability of a patient to tactilely distinguish between buttons 22 
and 24, the button may be made of materials with distinct physical characteristics. For 
example, query button 22 may be made of a more rubber like material and therapy 

25 request button 24 may be made of a much harder type of material. 

In addition to providing distinct tactile differences between the buttons, to further 
reduce the chance of accidental or inadvertent pressing of the button by a patient, the 
length of stroke of each button may be varied. For example, it is anticipated that therapy 
request button 24 may have a longer button stroke required before the therapy request 

30 functions described below are initiated. 
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In addition to the visible status indications described above, controller 10 may 
also provide audible status indications and instructions utilizing speaker 64. Such audible 
signals from speaker 64 are in response to pressing of buttons 22 and 24, and in response 
to information received from implantable rhythm management device 3. Examples of 
5 such audible signals are described below. As described below, these audible signals are 
in the form of natural language communication synthesized and stored on a chip on 
circuit board 68 within controller 10. 

When a patient presses query button 22 to request the status of implantable 
rhythm management device 3, speaker 64 may transmit an audible human or synthesized 

10 voice with the acknowledgement "Status requested," followed by the instruction, "Locate 
implanted device." This indicates to the patient that controller 10 should be positioned 
adjacent implantable rhythm management device 3 so that controller 10 may receive 
information from implantable rhythm management device 3. 

When a patient presses therapy request button 24 to request a shock be delivered, 

1 5 speaker 64 may transmit an audible human or synthesized voice with the 

acknowledgement "Shock requested," followed by the instruction, "Locate implanted 
device." This indicates to the patient that controller 10 should be positioned adjacent 
implantable rhythm management device 3 so that controller 10 may receive information 
from implantable rhythm management device 3. 

20 Once controller 10 has been positioned with respect to implantable rhythm 

management device 3 and establishes communication with it, controller 10 will display 
the status information received, as described above with regard to the status indicators. If 
implantable rhythm management device 3 signals to controller 10 that the current rhythm 
is within normal parameters, speaker 64 may transmit the message "Rhythm is OK," in 

25 response to the pressing of either button. In either situation, status indicator 26 will also 
be illuminated. 

If implantable rhythm management device 3 signals to controller 10 that the 
current heart rhythm is too fast for normal parameters but within the range of rhythm 
treatable by implantable rhythm management device 3, speaker 64 may transmit the 
30 message, "Rhythm is fast," in response to the pressing of query button 22. Status 
indicator 32 will also be illuminated. 
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If implantable rhythm management device 3 signals to controller 10 that the 
current heart rhythm is too fast for normal parameters but within the range of rhythm 
treatable by implantable rhythm management device 3, speaker 64 may transmit the 
message, "Rhythm is fast," and "Prepare for shock," in response to the pressing of 
5 therapy request button 24. Status indicator 30 will also be illuminated, indicating that 
implantable rhythm management device 3 has scheduled a shock. 

If implantable rhythm management device 3 signals to controller 10 that the 
current heart rhythm is too fast for normal parameters but outside of the range of rhythm 
treatable by implantable rhythm management device 3, speaker 64 may transmit the 
10 message, "Rhythm is fast. Rhythm not treatable," in response to the pressing of either 
query button 22 or therapy request button 24. Status indicator 32 will also be 
illuminated. 

If a patient wishes to stop a scheduled therapy, and presses both buttons 22 and 24 
simultaneously, speaker 64 may transmit the message, "Shock stop requested," followed 

15 by the instruction, "Locate implanted device." Once controller 10 is positioned adjacent 
to implantable rhythm management device 3 and transmitted the instruction to stop the 
scheduled therapy, speaker 64 may transmit the message, "Shock is stopped." If 
implantable rhythm management device 3 still senses that the heart rhythm is faster than 
the normal parameters but within the range for which implantable rhythm management 

20 device 3 may provide therapy, speaker 64 may also transmit the message, "Rhythm is 
fast." 

If query button 22 has been pressed a second time, indicating the patient wishes to 
have implantable rhythm management device 3 record the current rhythm after receiving 
the status indication from the first press of button 22, speaker 64 may transmit the 
25 message, "Rhythm recording requested," followed by the instruction, "Locate implanted 
device." Once implantable rhythm management device 3 has recorded the rhythm and 
communicated this to controller 10, speaker 64 may transmit the message, "Rhythm 
recorded." 

If status indicator 28 is illuminated in response to the patient pressing either of 
30 buttons 22 or 24, speaker 64 may transmit the message, "Contact your physician." 
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If status indicator 26 is illuminated in response to the patient pressing either of 
buttons 22 or 24, speaker 64 may transmit the message, "Rhythm is OK. Patient control 
not available." This indicates that because the heart rhythm sensed by implantable 
rhythm management device 3 is within normal rhythm parameters, the patient will not be 
5 permitted to initiate a therapy request. 

A physician may program implantable rhythm management device 3 so that 
patient initiated therapy is not possible for certain conditions of fast rhythm, even though 
the rhythm is within the range treatable with implantable rhythm management device 3. 
If implantable rhythm management device 3 is so programmed, and if the heart rhythm is 

10 within the range where patient initiated therapy is excluded, status indicator 32 may be 
illuminated in response to the patient pressing either of buttons 22 or 24, indicating that 
the current rhythm is faster than normal parameters. In this situation, speaker 64 may 
transmit the message, "Rhythm is fast. Patient control not available." 

Speaker volume button 42 in rear 16 of controller 10 toggles speaker 64 between 

15 two or more different levels of volume. If the patient presses button 42 to toggle speaker 
64 to zero volume, speaker 64 may transmit the message, "Speaker off." If the patient 
presses button 42 to toggle speaker 64 to an audible volume, speaker 64 may transmit a 
tone or other sound at a volume corresponding to the currently set volume of speaker 64, 
indicating to the patient approximately the volume level of the speaker. 

20 While the above description utilizes phrases in English to communicate audibly 

with the patient, controller 10 may also have the ability to communicate equivalent 
phrases in multiple languages. This will allow controller 10 to be used by patients whose 
native language is not English and who wish to have controller 10 communicate in their 
native language. Such native language communication aids in the training of the patient 

25 to use controller 10 and adds to the level of comfort a patient may have in using 

controller 10 to manage the function of an implantable rhythm management device 3. 

It is anticipated that controller 10 may have the ability to communicate in a 
plurality of languages and that the selection of the language maybe carried by the 
physician during the programming of implantable rhythm management device 3 for the 

30 particular patient. As an example, the physician may set a parameter in implantable 

rhythm management device 3 that sets the desired language to Spanish. When controller 
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10 queries implantable rhythm management device 3, as described above, this language 
parameter is communicated to controller 10 via the telemetry circuitry. Controller 10 
would then be set to communicate equivalent Spanish phrases to the English phrases 
described. Controller 10 would continue to operate in Spanish until the language 
5 parameter within implantable rhythm management device 3 until that parameter is 
changed and this change is communicated to controller 10 via the telemetry circuitry. 

Alternatively, controller 10 may be configured to permit a patient to select the 
desired language by a certain combination of button strokes or durations of button hold 
times. 

10 Controller 10 may include a feature to provide a persistent warning or message 

for the patient in the event of one of the conditions described above. For example, in the 
event that implantable rhythm management device 3 has determined that the heart rhythm 
is outside of parameters and has indicated this to controller 10, controller 10 illuminates 
status indicator 28 and may generate the "contact physician" message through speaker 

15 64. Controller 10 may then maintain the illumination of status indicator 28 for some 
period of time and generate the audible multiple times. The persistence of the status 
indication and message may be for a set period of time or it may persist until controller 
10 receives a signal or command from implantable rhythm management device 3 that the 
condition generating the event has been addressed. 

20 Such a persistent status indication will provide a persistent reminder to the patient 

to address a particular situation. However, a patient may choose not to or may be unable 
to address the situation. Allowing the persistent signal to continue for an extended period 
of time could prematurely drain the batteries of controller 10 and reduce the ability of 
controller 10 to perform its intended functions, described above. Alternatively, a second 

25 event may be sensed by implantable rhythm management device 3 which would cause a 
similar status indication to be displayed prior to the first event being addressed. In this 
situation, a patient would not be able to distinguish the status indication of the first event 
from the status indication of the second event. 

The persistence of a status indication in response to an event sensed by 

30 implantable rhythm management device 3 may be altered after some period of time to 
preserve battery life and to distinguish between multiple events. In the example above, 
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where an event or condition sensed by implantable rhythm management device 3 
triggered the illumination of status indicator 28 and generated the "contact physician" 
message through speaker 64. The audible message may be repeated on a set interval and 
status indicator 28 may be illuminated or flashed until a later signal from implantable 
5 rhythm management device 3 is received by controller 10. Alternatively, controller 10 
may generate the audible signal periodically for 24 to 48 hours and then cease, while 
maintaining the illumination or flashing of status indicator 28. Illumination or flashing of 
status indicator 28 may also be altered or ceased after a certain period of time. If 
controller 10 subsequently queries device 3 and receives another indication of an event 

10 triggering the same status indication, the patient is notified of the new event by the 
reversion of the status indication of controller 10 to the initial indication. 

Different events sensed by device 3 may be classified in different levels of 
persistence, depending on the relative importance of the event to the health of the patient 
or the condition of device 3. An event triggering illumination of status indicator 28 may 

15 be deemed a vital event and have a greater level of persistence. Events which trigger 
status indicator 26, indicating normal heart function, may not warrant any particular 
persistence beyond the initial status indication as described above. An event such as the 
stopping of a scheduled shock may be indicated by controller 10 by an audible signal at 
the time a patient requests the shock to be stopped. After such a shock stop request, 

20 controller 10 may persistently flash one or more of the other status indicators, such as 
status indicator 32, without any further audible signal. Such a status indication may 
persist until controller 10 receives a signal from device 3 that a shock has been delivered, 
that the heart rhythm is now within acceptable parameters or a set period of time has 
passed. Other levels and combinations of persistence of visible and audible signals from 

25 controller 10 may be used based on the desire of the patient and the physician and the 
severity or potential for adverse consequences to the patient's health. 

Controller 10 may be configured to provide a combined status indication to 
indicate to a patient that a rhythm condition has persisted for an extended period of time. 
For example, if a patient has been in a rhythm fast condition for an extended period of 

30 time, such as more than forty-eight hours, controller 10 may illuminate status indicator 32 
simultaneously with status indicator 28, indicating that the patient should contact his or 
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her physician. Such a combined status indication would highlight the existence of a 
persistent condition to the patient and provide an indication of the suggested course of 
action. An audible status indication generated by speaker 64 may or may not be used in 
conjunction with such a combined status indication. 
5 Having described preferred aspects and embodiments of the present invention, 

modifications and equivalents of the disclosed concepts may readily occur to one skilled 
in the art. However, it is intended that such modifications and equivalents be included 
within the scope of the claims which are appended hereto. 
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